Patients with rheumatoid arthritis (RA) have a 1.5 times higher cardiovascular disease mortality compared to the general population, while the life expectancy of these patients is 5-10 years shorter compared to the general population. In RA patients, all stages of atherogenic process are accelerated. Systemic inflammation underlying RA is an independent risk factor for the development of cardiovascular diseases.
group (2.84 ± 0.80 vs. 3.34 ± 0.80). The prevalence of metabolic syndrome in the study population was 54.3% (44/81 patients). Patients with metabolic syndrome had statistically significantly higher DAS28 values (p = 0.004), CDAI (p = 0.007) and higher functional incapacity determined by HAQ questionnaire (p = 0.001). Cardiovascular risk in the HAD group was 12.18 ± 8.09% which was higher compared to MLA group 10.74%, but without significance between the compared groups (p = 0.943). Cardiovascular risk was statistically significantly higher in patients with metabolic syndrome (p < 0.001).
Our results suggest statistically significantly more frequent presence of metabolic syndrome in RA patients, which is accompanied with higher disease activity and more severe functional disability.
Total cholesterol and LDL cholesterol levels were lower in patients with high disease activity. Cardiovascular risk was statistically significantly higher in patients with metabolic syndrome and RA, but without a significant difference regarding the disease activity.
I N T R O D U C T I O N
Rheumatoid arthritis (RA) is an autoimmune, chronic systemic inflammatory disease, characterized by symmetric polyarthritis that prograde over time and leads to severe joint impairment and disability (1) . A tenyear follow-up of RA patients showed 2-3 times higher relative risk of cardiovascular disease (CVD) compared to the healthy individuals of the same sex and lifespan. Some data suggest that RA patients have 1.5 times higher mortality from CVD compared to the general population, and that life expectancy of these patients is 5-10 years shorter compared to the general population (2) . Out of all CVD's, the most common cause of mortality is ischemic heart disease observed in about 50% of cases. The most common cause of ischemic heart disease in patients with RA (90% of patients) is atherosclerosis of coronary arteries. The impairment to endothelium is under the influence of various factors leading to the formation of atherosclerotic plaque, with a particularly significant role of attached inflammatory cells (macrophages, lymphocytes, monocytes, NK cells) and various inflammation mediators (C reactive protein, fibrinogen, interleukin-I, interleukin-6, tumor necrosis factor alpha TNF-α). Factors that affect endothelial impairment lead to the activation and proliferation of inflammatory cells, smooth muscle cells, cytokine production, growth factor, and other mediators that promote the progression of atherosclerosis (3) .
The bad outcome of CVD in RA patients is associated with the markers of the worse RA outcome such as seropositivity, degree of systemic inflammation, the number of painful and swollen joints, and the presence of extraarticular manifestations. In patients with RA, all stages of atherogenic process are accelerated. Systemic inflammation underlying RA is an independent risk factor for the development of cardiovascular diseases (4) .
Since peripheral arthritis is the main clinical manifestation of the disease, the number of swollen and painful joints is the main parameter of the disease activity and severity. Due to its simplicity, the most widely used outcome measure for RA is a modified disease activity score 28 (mDAS28), assessing the pain and swelling in 28 joints in joint areas typical for rheumatoid arthritis (5) . Considering other clinical parameters, the functional ability of patients is evaluated using the modified Health Assessment Questionnaire (mHAQ) (6) . Pain and general health are assessed using the visual analogue scale (VAS), performed by patients and physicians.
Standard laboratory tests include the estimatation of sedimentation rate (ESR), concentration of C-reactive protein (CRP), rheumatoid factor (RF) and anti-citrullinated antibodies (anti-CCP), and more recently the concentration of proinflammatory cytokines. While ESR and CRP are the parameters for assessing disease activity, rheumatoid factor and anti-CCP antibodies have prognostic significance (7, 8) .
A I M
The aim of the study was first to examine the lipid status and frequency of metabolic syndrome in RA patients and their association with disease activity and functional impairment, and secondly, to assess the cardiovascular risk in RA patients in correlation with disease activity and individual components of metabolic syndrome.
M A T E R I A L A N D M E T H O D S
The study included 81 RA patients (19 men and 62 women), diagnosed by the American Association of Rheumatologists in 1987 classification criteria. The mean age was 59.7 ± 11.2 years, and the average disease duration was 5.89 ± 6.25 years.
All patients were treated with a disease modifying drug methotrexate (MTX) in the dose of 10 -20 mg per week, while the dose of prednisolone was 5 -10 mg per day. An average doze of MTX was 15 mg per week and average dose of prednisolone was 7.5 mg per day. Three patients received a combined therapy with methotrexate and sulfasalazine (MTX+SSZ), while none of the patients received a biological drug therapy. The average duration of MTX therapy was 4.65 ± 3.25 years and 3.26 ± 2.85 years of a combined therapy. There were no changes in therapy in the last year.
In all RA patients we performed: a) clinical rheumatological examination (the number of tender and swollen joints); b) blood sampling for laboratory analyses (estimatation of sedimentation rate (ESR), concentration of C-reactive protein (CRP), rheumatoid factor (RF), blood glucose levels (gly), cholesterol (Hol), LDL cholesterol (LDL), HDL cholesterol (HDL), triglycerides (Tg)); c) blood pressure measurement; d) body weight and height evaluation and calculation of body mass index (BMI). Blood pressure was measured in a seated position after 10 minutes of rest.
The presence of the metabolic syndrome was determined by the definition of the International Federation for Diabetes. The definition describes the metabolic syndrome as the existence of at least three risk factors, such as body mass index (BMI>25), increased blood triglyceride concentration (Tg > 1.7), decreased good cholesterol (HDL < 1.02 for men and < 1.29 for women) in blood, increased blood pressure (systolic > 130, diastolic ≥ 85 mmHg) and increased blood glucose level (gly > 6.1 mmol/l) (9) . ACC/AHA ASCVD risk calculator was used to calculate the cardiovascular risk ( Figure 1 ) (10).
Figure 1. The cardiovascular risk calculator (link: http://www.cvriskcalculator.com/)
Modified disease activity score 28 (mDAS28) and the clinical disease activity index (CDAI) were calculated based on the above parameters. The number of tender and swollen joints was performed in 28 joints and joint regions typical for rheumatoid arthritis (shoulders, elbows, wrists, metacarpophalangeal, proximal interphalangeal joints of hands and knees) and used to calculate the Disease Activity Score -DAS28 (11) . Disease activity was additionally evaluated using visual analogue scale with values ranging from 0 to 100 mm. A larger number on the VAS scale indicates a higher level of disease activity (12) .
Functional ability of RA patients was assessed by the modified Health Assessment Questionnaire (mHAQ) consisting of 8 domains. The assessment of disease se-verity is obtained using targeted questions each scored with 0-3. The maximum value of the HAQ score is 3 (13) .
Statistical analysis for the numeric variables are presented as arithmetic mean ± standard deviation. Comparison of continuous variables was performed by the Mann-Whitney test, and the comparison of the attributes was performed with the Chi-square test. The hypothesis was tested with a significance threshold p < 0.05. Statistical data processing was performed in the program package R.
R E S U L T S
The research was conducted at the Institute for Treatment and Rehabilitation "Niška Banja" in 2018, and it was designed as a cross-sectional study.
According to disease activity measured by DAS28, all patients were divided into two groups: high disease activity (HAD) group with DAS28 > 5.1 which consisted of 37 patients (45.7%) and moderate, low disease activity and remission (MLA) group with DAS28 ≤ 5.1 which consisted of 44 patients (54.3%). In the MLA group, moderate activity (DAS28 ≥ 3.2 -≤ 5.1) was reported in 36 (44.4%) patients, low activity (DAS28 ≥ 2.6 -< 3.2) in 6 (7.4%), and remission (DAS28 < 2.6) in 2 (2.5%) patients.
According to disease activity measured by CDAI score, high disease activity (CDAI: 22.1-76.0) was reported in 34 patients (42%), moderate (CDAI: 10.1-22.0) in 39 (48.1 %) patients, low disease activity (CDAI: 2.9-10.0) in 6 (7.4%), while the remission of disease (CDAI: 0.0-2.8) was observed in 2 patients (2.5%).
The average total cholesterol level in all patients was 5.44 ± 1.03. Total cholesterol was 5.22 ± 1.03 in HAD group and 5.68 ± 1.03 in MLA group (p = 0.029). The average level of LDL cholesterol in all patients was 3.09 ± 0.80. In the HAD group the levels were statistically significant lower (p = 0.033) compared to the MLA group (2.84 ± 0.80 vs. 3.34 ± 0.80).
Metabolic syndrome was found in 24/37 patients (64.86%) in HAD group and 20/44 (45.45%) patients in MLA group (p = 0.042) ( Table 1) . The prevalence of metabolic syndrome in the study population was 54.3% (44/81 patients). Patients with metabolic syndrome had statistically significantly higher DAS28 values (p = 0.004), CDAI (p = 0.007) and higher functional incapacity determined by HAQ questionnaire (p = 0.001) ( Table 2) .
Cardiovascular risk in the HAD group was 12.18 ± 8.09% which was higher compared to MLA group (10.74%), but without significance between the compared groups (p = 0.943).
According to disease activity measured by CDAI score, cardiovascular risk in the HAD group was 12.36% and 11.45% in the MLA group, but without significance between the compared groups (p = 1.00).
Cardiovascular risk was statistically significantly higher in patients with metabolic syndrome (p < 0.001). Compared with the parameters of the metabolic syndrome, it was statistically significantly higher in patients with TG > 1.7 (p = 0.001), BMI > 25 (p = 0.003) and glycemic values > 6.1 (p = 0.011).
D I S C U S S I O N
The results of our study have shown that RA patients high disease activity measured by the DAS28 and CDAI have lower total cholesterol and LDL cholesterol levels compared to the RA patients who have medium or low disease activity. This lipid paradox was also shown by Myasoedova E et al. in 2011, who examined 651 RA patients in their study. The study results suggested that patients with HAD had lower total and LDL cholesterol levels, which on the other hand represented high risk factor for cardiovascular disease in RA patients (14) .
Different results were reported on the effect of disease activity on total and LDL cholesterol levels, which may be increased or decreased, while everyone agreed that HDL cholesterol levels were always decreased in active RA (HDL is in the inverted proportion with CRP), which was show by Situnayake RD et al. (15) and Choy E et al. (16) . All this led to aterogenic index increase. In 2005, McMahon M et al. emphasized that function of HDL was also disrupted in RA patients because those molecules were unable to protect LDL molecules from oxidation which is an important link in the development of atherosclerosis (17) . In addition, HDL cholesterol loses its role in other processes, which results in reduction of its anti-inflammatory and athero-protective effect, as reported by Choy E et al. (16) . Mantel-Teeuwisse AK et al. reported that, apart from the disease activity, lipid status was also affected by the mediactions used in RA therapy (18) .
Our results showed a high prevalence of metabolic syndrome in RA patients, as well as the association of MetSy with HAD. In 2017, Hallajzadeh J. et al. published a systematic review and meta-analysis which included 70 studies in the period from 2000 to 2016, and showed a high prevalence of MetSy in RA patients (19) .
In general autoimmune diseases are significantly associated with accelerated atherosclerosis, increased risk of cardiovascular disease and death, with a partial effect of traditional risk factors for cardiovascular disease. In systemic inflammation and autoimmune reactions, the activation of monocytes and lymphocytes leads to changes in the reactivity of blood vessels' intima and increased deposit of lipid substances. The association between dyslipidemia and atherosclerosis in autoimmune diseases is more complex than in the general population. Particular emphasis is placed on HDL cholesterol fraction. HDL fraction of cholesterol has atheroprotective effects, primarily due to its cholesterol binding, antiinflammatory and antioxidant effects, which does not only depend on the circulating level, but also on the functionality of HDL, which is all impaired in autoimmune diseases (17) .
The results of our study have shown a high cardiovascular risk in RA patients, which was higher in the group of patients with the HAD. An increasing number of studies around the world provide convincing evidence of increased CV risk in RA patients compared to the general population.
Solomon et el. reported that women with RA had a two times greater risk of developing myocardial infarction than women without RA (20) . A year later, Fischer LM et el. reported an increased risk in men as well (21) . Goodsom et el. suggested that the increased risk of developing myocardial infarction was noticed in early polyarthritis if the patients were seropositive, and that they were at the increased risk of premature death due to coronary artery disease. This group of authors especially emphasizes that seropositive women have a twice higher risk, and those younger than 65 have even three times higher risk of cardiovascular mortality than the general population (22) . Due to the importance of CVD in RA patients, in 2010 the European Association of Rheumatologists defined the recommendations for reducing the CV risk. They emphasized that seropositivity, HAD and duration of RA over 10 years are the main risk factors for the increased CV risk (23) .
Many authors point out that the true incidence of cardiovascular disease is difficult to assess accurately because they show the tendency to remain asymptomatic in RA patients. These patients do not usually have classical symptoms of angina pectoris, so they often experience unrecognized myocardial infarction or sudden cardiac death. Other authors (Banks MJ et al., Douglas KM et al.) reported that RA patients who had acute coronary syndrome often had a relapse of an ischemic event, with atypical presentation (24, 25) . In their research, Van Doornum S et al. suggested that an increased mortality was observed during the follow-up of these patients after the acute coronary event in the first 30 days compared to the general population (26) .
Aubry MC et al. published the results of postmortem studies that analyzed changes in coronary arteries of RA patients compared to the general population (comparable by age, sex and CV anamnesis), suggesting that RA patients reported less atherosclerotic changes and higher level of inflammation and plaque instability than the group without RA (27) . Goodson et el. (28) and Gabriel SE et el. reported that the worse outcome of CVD in these patients was associated with markers of worse RA prognosis, such as seropositivity, the degree of systemic inflammation, number of inflamed joints, and the incidence of extraarticular manifestations. According to their findings, the degree of inflammation is the leading risk factor for this outcome of the disease (29) .
C O N C L U S I O N
Total cholesterol and LDL cholesterol levels were lower in patients with high disease activity.
Cardiovascular risk was statistically significantly higher in patients with metabolic syndrome and RA, but without a significant difference regarding the disease activity. Nađena je statistički značajna razlika među poređenim grupama (p = 0,029). U grupi ispitanika sa DAS28 > 5,1 vrednosti LDL holesterola bile su niže u odnosu na grupu ispitanika sa DAS28SE ≤ 5,1 (2,84 ± 0,80 prema 3,34 ± 0,80). Pronađena je statistički značajna razlika među poređenim grupama (p = 0,033). U grupi bolesnika sa DAS28SE > 5,1 metabolički sindrom imalo je 24 od 37 bolesnika (64,86%) što je bilo satistički značajno više u odnosu na grupu ispitanika sa DAS28SE ≤ 5,1 u kojoj je 20 od 44 bolesnika imalo metabolički sindrom (45,45%; p = 0,042). Prevalencija metaboličkog sindroma u ispitivanoj populaciji iznosila je 54,3% (44 bolesnika od 81 bolesnika). Pacijenti sa metaboličkim sindromom imali su statistički značajno veće vrednosti DAS28 (p = 0,004) i CDAI (p = 0,007), kao i statistički značajno veću funkcijsku nesposobnost određenu HAQ upitnikom (p = 0,001).
Uticaj aktivnosti reumatidnog artritisa na metabolički sindrom i procena kardiovaskularnog rizika
Kardiovaskularni rizik u grupi ispitanika sa DAS28SE > 5,1 iznosio je 12,18% ± 8,09% i bio je veći u odnosu na
